The second type of linkage involves interaction of SH-groups of the L-cysteine residues and retinal. 
Materials and Methods
The apparatus used to measure surface isotherms was described in detail previously (AGHION et al. 9 ). It consists of an automatic Wilhelmy film balance, housed in an environmental chamber. The Wilhelmy plate is a sand blasted platinum leaf. A torsion balance is used to measure changes in surface pressure as the area of the film is varied. Compression and expansion of the film is accomplished by a servo mechanism that drives the barrier when the torsion balance is not in null position. The barriers used to compress the film are made of glass coated with a 5% Siliclad solution (ClayAdams, N. Y.). The trough (60 cm x 17.8 cm x 1cm) was fabricated from aluminum and coated with a black teflon surface. Temperature regulation was accomplished by circulating refrigerated water from a temperature controlled water bath through a brass plate on which the trough is secured.
Surface potential measurements were made using a radioactive electrode (50 KV beta emiter Ni 63 ) 0.5 cm above the surface of the film, a Ag-AgCl electrode in the subphase and an electrometer (Keithley, Model 610) to measure the potential difference (/IV). The radioactive electrode was rotated to either side of the barrier so that the difference in potential between the film and aqueous phase was determined.
Surface contaminants were eliminated by sweeping the surface with the barrier to the end of the trough where they were removed by suction. The surface tension of the film was taken as the difference between the clean phosphate buffer and the monolayer. Surface isotherms of the retinals were measured before and after illumination. In each case the measurements were repeated until consistent values were obtained; this assured that the monolayer had stabilized itself on the surface and that no leakage occurred. jö-mercaptoethylamine, henceforth refered to as MEA, of 99.0% purity, L-cysteine HCl hydrate and L-lysine were obtained from Sigma Chemical Company (St. Louis, Mo.). All-trans retinal refered to as alltrans, 9-eis retinal refered to as 9-eis and 13-cis retinal refered to as 13-cis were obtained from Sigma Chemical Company (St. Louis, Mo.). These crystalline preparations were stored unter nitrogen at 0 °C in the dark. rc-Hexane of 99% mol purity (Fisher Scientific, Fairlawn, N. J.) was chosen as the spreading solvent because of its high volatility and insolubility in water. In all experiments the subphase contained 10 -2 M phosphate buffer pH 6.0 prepared from monobasic and dibasic phosphate salts (Fisher Scientific, Fairlawn. N. J.). All materials were used without further purification.
Distilled water of satisfactory purity was obtained by passing tap water through a Barnstead Standard ion exchange column and then distilling it using an all glass Corning distillation apparatus model AG-2.
All glassware was cleaned chemically in solutions of manganic acid and thoroughly rinsed in distilled water six times. The Wilhelmy plate was soaked for several hours in 6 N nitric acid and rinsed alternately in absolute ethanol and distilled water prior to use. The teflon trough was rinsed several times with distilled water and lightly wiped with absolute ethanol. The spreading solution was delivered from a 100 microliter Hamilton syringe.
Stock solutions of retinal (2xlO -3 M in hexane) were prepared under red light (where their absorption is low) and in a nitrogen atmosphere. The solutions were refrigerated to 15 °C and kept in total darkness. Concentrations of stock solutions were determined spectrally using a Cary model 14 (R) recording spectrophotometer.
Buffered stock solutions (10 -3 M) of MEA and L-cysteine were prepared and used the same day. When MEA was dissolved in the subphase, the buffer had to be maintained at a temperature of 6 °C to avoid decomposition. In order to permit the complexation reaction (between MEA and retinal) to attain equilibrium, the first isotherms were measured thirty minutes after spreading the film.
Blue light (365 nm and 405 nm) was isolated from a low pressure mercury arc lamp with the aid of a Corning filter 7-51 (Corning Glass Works, N. Y.). The average energy of 365 nm light (absorption maximum of retinal) at the surface of the trough was measured with the aid of Corning filter combinations and a calibrated thermopile (Eppley Laboratories, Newport, R. I.). This gave an average of 8 x 10 14 quanta/cm 2 -sec incident on the surface. The lamp was positioned so that the entire surface of the monolayer was illuminated. In the course of the photoreaction changes in area were determined at 10 second intervals. During the experiment the surface pressure n was held constant at 12.5 dynes/cm. The surface pressure at which the area per molecule, A, was determined will be designated by a subcript, i. e., A* . 13-ci's shows a small decrease in A5 when L-cysteine (10 -4 M to 10 -6 M) is dissolved in the subphase (Fig. 3 ). 9-cis shows no change in A5 when L-lysine (10 _3 M) is dissolved in the subphase (Fig. 4) . After irradiating films of 9-cis the surface potential decreases 45 mV (Fig. 4) . There is a comparable change (40 mV) in surface potential after irradiating 9-cis complexed with 4X10~7m MEA (Table I ). All photoproducts are stable in darkness.
Results

Surface isotherms in the dark
Discussion
Nature of complex:
In However, an estimate may be made of the constant for complexation, b, using the data shown in Fig. 2 and Table II . 
